The ideal treatment method for fibular fractures associated with high-energy pilon injuries remains unknown. In this investigation, the authors reviewed a consecutive series of 137 patients who sustained high-energy pilon injuries and assessed the effect of fibular fixation and timing on radiographic and clinical outcomes. At a mean follow-up of 18.7 months, the authors found that the presence or lack of fibular fixation did not have an effect on the timing or rate of union of the pilon fractures; similarly, there was no significant difference between these groups regarding the presence or development of coronal or sagittal malalignment intraoperatively or at final follow-up. Fibular union rates were also not significantly different between groups, but fibular fixation increased operative time in a statistically significant manner. Interestingly, when comparing fibular fixation during the temporization stage vs the definitive fixation stage, the authors found that early fixation of the fibular fracture also had no effect on alignment, healing, or complication rates. Fixation of the fibula during external fixation placement statistically increased operative time during temporization but did not significantly decrease operative time during definitive stabilization. The authors cannot recommend fibular fixation with all associated pilon fractures because the presence or timing of fibular fixation does not significantly change the radiographic outcomes, complication rate, or need for future surgical interventions. Future clinical analysis is needed to further delineate the indication for fibular fixation in this scenario. [Orthopedics. 2015; 38(8):e708-e714.] The authors are from the
H igh-energy tibial pilon fractures are complex and challenging injuries to treat. Pilon fractures are defined as injuries to the distal epiphyseal segment of the tibia and can be classified with either the AO or Ruedi-Allgöwer classification system. 1 Outcomes are directly related to several factors, including mechanical axis restoration, anatomic articular surface restoration, adequacy of fracture stabilization to achieve bony union, and soft tissue management. [1] [2] [3] [4] [5] In an effort to achieve a successful outcome, many treatment modalities have evolved. However, controversy exists regarding the optimal management of the distal fibular fracture associated with these highenergy fractures. The authors conducted this investigation to help determine whether presence or timing of fibular fixation can affect outcomes.
Materials and Methods
Between January 2009 and January 2013, 131 consecutive adult patients with 137 tibial pilon fractures with associated distal fibular fractures were operatively treated at a Level 1 urban trauma center by 1 of 6 fellowship-trained orthopedic trauma surgeons. Patients treated with initial definitive fixation, as well as those treated with staged fixation concepts, were included. Exclusion criteria were pilon fractures that underwent closed management only, pilon fractures without distal fibular fractures, pilon fractures treated with only external fixation or with primary ankle fusion, injuries that underwent primary amputation, or patients with less than 6 months of follow-up. Patients with concomitant orthopedic injuries and ipsilateral lower extremity injuries treated operatively and nonoperatively were included. Eighty-three patients with 85 pilon fractures met these criteria and were included in the study.
The majority (82%) of tibial pilon fractures with associated distal fibular fractures were treated with initial uniplanar external fixation using 2 tibial shaft pins, 1 transcalcaneal pin, and occasional metatarsal pins based on surgeon preference. Those fractures that did not undergo initial external fixation were treated with an initial period of splint immobilization, followed by definitive fixation when soft tissues allowed. Distal fibular fracture treatment consisted of intramedullary pins or plate-and-screw constructs, either at the time of external fixation or during the definitive stage of treatment. Definitive pilon fracture treatment consisted of plate-and-screw constructs for all patients. Average follow-up was 18.7 months (range 6.0-58.5 months).
Patients were divided into 2 groups: Group A comprised 25 patients who did 
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Copyright © SLACK inCorporAted n Feature Article not undergo distal fibular fixation during temporization or definitive fixation, and group B comprised 60 patients who underwent distal fibular fixation, whether during the initial temporization phase or definitive fixation phase of surgical treatment.
Group B was then subdivided into 2 additional groups, depending on the timing of fixation: Group C comprised 15 patients who underwent distal fibular fixation along with external fixator placement during the initial temporization surgery (Figure 1) , and group D comprised 45 patients who underwent distal fibular fixation during the definitive fixation phase of the pilon injury (Figure 2) . Demographic, intraoperative, and long-term follow-up data were collected retrospectively. Tibial and fibular union were determined both radiographically and clinically, and fractures were considered healed if bridging callus was seen on 3 or more cortices using a minimum of 2 orthogonal views. Clinical union was defined as the absence of pain at the fracture site, as well as the ability to bear full weight on the involved extremity without pain. Malalignment in the coronal plane was defined as angulation of 5° or greater and in the sagittal plane as angulation of 10° or greater. The presence of wound dehiscence was determined based on clinical follow-up visits. Superficial infection was defined as infection in soft tissue necessitating antibiotic treatment and local wound care only. Deep infection was defined as exposed implants or open wounds requiring operative treatment. Tibial and fibular implant failure included the presence of any broken plate or screw, as well as hardware that had migrated or pulled out during the course of treatment.
After data collection, statistics were analyzed with means, ranges, and confidence intervals (CIs) calculated for continuous variables and compared using Student's t test. 
results
Comparisons of group A (no fibular fixation) and group B (fibular fixation) are shown in Table 1 and Table 2 . The groups were similar with respect to age, sex distribution, presence of diabetes mellitus, mechanism of injury, concomitant and ipsilateral limb injuries, and distribution of fracture type (P>.05). However, increased tobacco use was seen in group A (P<.01). Intraoperatively, the only difference between the 2 groups was the expected increase in operative time of approximately 29 minutes in the fibular fixation group (P=.02). Postoperative variables between the 2 groups were also similar, including followup duration; tibial union and time to union; fibular union and time to union; coronal and sagittal alignment; complications, including wound dehiscence, superficial and deep infection, and tibial implant failure; and rate of tibial implant removal (all P>.20).
When comparing group A (no fibular fixation) with group C (early fibular fixation), all intraoperative variables, including coronal and sagittal alignment, estimated blood loss, and time from injury to definitive fixation, were similar (P>.05), except for operative time during the temporization procedure, which was longer in group C (P=.02). Operative time during definitive fixation was similar between the 2 groups. Postoperative variables were all statistically similar for group A (no fibular fixation) and group C (early fibular fixation); this included follow-up duration, tibial union and time to union, fibular union and time to union, coronal and sagittal alignment, wound dehiscence, superficial and deep infection, and tibial implant failure. However, there was a trend toward a higher rate of tibial implant removal in group C (P=.08). Group A (no fibular fixation) and group D (late fibular fixation) were also similar in all demographic, injury, and intraoperative variables during the temporization procedure. However, as expected, operative time during definitive fixation was significantly longer in group D (P=.01). All postoperative variables analyzed were similar between group A and group D, including follow-up duration; tibial union and time to union; fibular union and time to union; coronal and sagittal alignment; complications, including wound dehiscence, superficial and deep infection, and tibial implant failure; and tibial implant removal (all P>.24).
When comparing group C (early fibular fixation) with group D (late fibular fixation), operative time during temporization was significantly longer in group C (P<.01), but all other intraoperative variables, including coronal and sagittal alignment, estimated blood loss during temporization, time to definitive fixation, definitive fixation operative time, coronal and sagittal alignment, and estimated blood loss during definitive fixation, were similar (P>.25). In addition, all postoperative variables analyzed were similar between group C and group D (all P>.23) (Tables 3-4) . discussion High-energy distal tibial pilon fractures remain difficult injuries to treat because varying outcomes and complication rates are reported in the orthopedic literature, with many studies demonstrating persistent dysfunction despite adequate treatment and reduction. 4, [6] [7] [8] [9] Initial results reported by Ruedi and Allgöwer 10 regarding 84 pilon fractures treated surgically with open reduction and internal fixation included 71% excellent or good results, with 92% returning to work. However, many of those patients had low-energy injuries, and much of the subsequent investigation involved surgical treatment of higher-energy injuries, and the outcomes suffered accordingly. Ovadia and Beals 11 reported only 65% good or excellent results in 145 patients, whereas Marsh et al 12 reported 71% good or excellent results in 35 patients, with 57% showing evidence of ankle arthrosis and 17% with severe ankle arthrosis at a minimum of 5 years. Pollack et al 3 reported significantly poorer Short Form-36 scores in a majority of patients, with only 68% of patients who worked prior to injury being able to return afterward. Thirty-five percent of patients reported persistent ankle stiffness, 29% continued swelling, and 33% ongoing pain at a mean of 3.2 years. 3 The complexity of these fractures, coupled with a poor soft tissue envelope, has led to the evolution of different treatment strategies in an effort to reconstruct the axial alignment and articular surface while minimizing additional insult to the surrounding soft tissues. Strategies ranging from delayed single-stage surgeries, external fixation alone, external fixation with limited articular reduction and fixation, and 2-stage reconstruction have all been used with some success, and numerous studies have examined complication rates related to each of the different techniques. 13 Marsh et al 6 reported a series of 101 fractures that were definitively treated with a unilateral external fixator. They found an infection rate of 6% and a reoperation rate of 5%, but loss of reduction was 21%. In their series of 60 pilon fractures, Teeny and Wiss 7 reported that early primary open reduction and internal fixation led to unacceptable major complications in approximately 50% of cases, including skin sloughing, wound dehiscence, infection, nonunion, malunion, and implant failure. These relatively poor outcomes led to the development of staged protocols.
To optimize soft tissue condition, gross alignment of the tibial pilon fracture must be achieved; some authors suggest limited fixation of either the tibia or fibula at the time of external fixation to aid soft tissue alignment. 4, 8, 9 Sirkin et al 4 reported a staged protocol where 49 pilon fractures were treated with immediate fibular fixation and external fixator application, followed by delayed definitive fixation. They reported 17% partial-thickness skin necrosis and 3.4% osteomyelitis in closed injuries and 5.2% wound dehiscence and 5.2% osteomyelitis in open injuries. 4 Patterson and Cole 9 reported a similar protocol in 22 tibial pilon fractures and reported no infections or soft tissue complications, 4% malunion, and 4% nonunion using a staged protocol to allow soft tissues to optimize prior to definitive fixation. Dunbar et al 8 reported a protocol in which early limited reduction and fixation of the metadiaphyseal portion aided in soft tissue protection and also simplified later definitive reconstruction without an increase in soft tissue complications.
The current authors sought to determine whether fibular fixation during either stage of pilon treatment affected overall alignment, healing, and complication rates. Their patient population almost entirely consisted of AO/OTA type 43C injuries, all from high-energy injury mechanisms; this particular classification grouping includes all intra-articular pilon fractures with significant articular surface comminution. All groups were nearly uniform in demographic and injury data, except for an increased incidence of tobacco use in those without fibular fixation. It was found that fibular fixation during any phase of treatment had no ef- 
